CHARGE AND CURRENT
whence, multiplying by dS and observing that -=-(dS) =
at
Thus, the charge, as estimated from the . S-standpoint, is invar in time, notwithstanding the motion and deformation of the vol element we are watching. This being the case, we can imagin< charge first fixed in 5 and then set it into motion, bringing it by by to the velocity v, when it will be at rest in Sf. Claiming, t fore, in the name of the principle of relativity, the same rights f< as for S, we shall have de' = de. (If the reader does not like kind of proof, he can simply postulate the invariance of charge, verify a posteriori, after having obtained E' in terms of E, M, this postulate is fulfilled.)
On the other hand, remembering that volumes are transfoi in the same way as longitudinal dimensions, and denoting foi rribment by dSQ the rest-volume of the element considered shall have
s/i -or
Therefore, by (3),
that is to say, p/yp, the coefficient of Y in (20), is an invaria
Now, as we know from the last chapter, Fis a physical quater
Therefore,   C, the  current-quaternion, as  it was  already calle
Chapter II., is again a physical quaternion, like the standard
C~?> as -well as D ~q.
This proves the invariance of the form of the eqitation (i of the equations (i.), with respect to the Lorentz transformation, gives at the same time the connexion between B' and B.
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